Polyhexamethylene guanidine phosphate-induced upregulation of MUC5AC via activation of the TLR-p38 MAPK and JNK axis.
Epidemiological and toxicological studies indicate that polyhexamethylene guanidine phosphate (PHMG-p) is a guanidine-based cationic disinfectant strongly associated with interstitial lung diseases. As individuals exposed to aerosolized PHMG-p complain of respiratory problems (asthma and rhinitis), whether PHMG-p can cause respiratory diseases other than interstitial fibrosis should be investigated. MUC5AC, the predominant mucin gene expressed in airways, is associated with obstructive respiratory disease pathogenesis. Therefore, in this study, we elucidated the relationship between PHMG-p and MUC5AC overexpression. First, in immunofluorescence studies, the bronchial epithelia of mice intratracheally administrated PHMG-p appeared to be sloughing and tethered by MUC5AC. Second, Calu-3 cells exposed to PHMG-p showed concentration-dependent increases in MUC5AC mRNA and protein expression. c-Jun N-terminal kinase (JNK), p38, and c-jun were phosphorylated in cells exposed to PHMG-p. SP600125 and SB203580, JNK and p38 inhibitors, respectively, reduced the upregulation of MUC5AC by PHMG-p in Calu-3 cells. When toll-like receptor (TLR)2, 4, and 6 were silenced, PHMG-p-induced JNK and p38 phosphorylation decreased. Furthermore, TLR2-, 4-, and 6-silenced cells showed reduced levels of MUC5AC mRNA and protein induced by PHMG-p, with TLR6 knockdown showing the greatest effect. In conclusion, PHMG-p induced MUC5AC overexpression via activation of the TLR-p38 MAPK and JNK axis.